We estimate the benefits of intrastate and interstate geographic diversification for bank risk and return, and assess whether such benefits could be shaped by differences in bank size and disparities in economic conditions within states or across U.S. states. For small banks, only intrastate diversification is beneficial in terms of risk-adjusted returns but for very large institutions both intrastate and intrastate expansions are rewarding. However, in all cases the relationship is hump-shaped for both intrastate and interstate diversification indicating limits for banks of all size. Moreover, while our results indicate that the average 'very large' bank has already reached its optimal diversification level, the average 'small bank' could still benefit in terms of risk-adjusted returns from further geographic diversification. Higher economic disparity as measured by the dispersion in unemployment rates either across counties or states impacts the benefits of diversification. At initially low levels of diversification, moving to other markets with dissimilar economic conditions lowers the added value of diversification but it becomes more beneficial at higher diversification levels.
Introduction
U.S. banks are not just becoming larger but also wider. The largest bank holding companies (BHCs) now operate across many states and many more banking markets within states. Similarly, smaller local banks are present in a larger number of counties than in the past.
Compared to the vast literature on growing bank size or scale, the widening of U.S. banks and the potential diversification it provides has received relatively little attention. We document trends in geographic diversification for U.S. banks, and investigate how such diversification relates to bank risk and return. We contrast the effects of increasing scope-geographic diversification-with increasing size, or scale and account for potential diversification benefits due to dissimilarities in economic conditions. Scale and scope refer to two very different but nevertheless interrelated dimensions.
When banks get larger by merging with another bank in the same geographic location or some other location with nearly coincident fluctuations in economic activity, such an increase in scale is expected to lower average costs and may provide diversification across products. However, it will not provide any benefits incurred by geographic diversification. Indeed, geographic diversification benefits are associated to new investment opportunities in locations with different economic environments and non-synchronized fluctuations in economic activity. Geographically focused banks are much more exposed to changes in local economic conditions even when they hold a more diversified loan portfolio across a larger number of local consumers. Thus, scale is about spreading the costs of producing assets over fixed factors of production while geographic diversification is about spreading assets over locations with different patterns of returns.
To look into geographic diversification, banks can be considered as a portfolio of loans and improved opportunities to diversify as an upward shift in the risk-return tradeoff facing a banker. However, an improvement in the risk-return tradeoff will not necessarily lead to lower risk; depending on their preferences, some bankers may respond to the improved returns to risktaking by increasing risk, albeit with even greater returns. Whether overall risk goes up or down after diversification increases depends, in the end, on a bank's appetite for risk. But whatever the actual portfolio choice along the improved risk-return tradeoff, risk-adjusted returns (i.e., returns per unit of risk) should be higher at more diversified banks. We therefore investigate the implications of geographic diversification in terms of risk and return but also more specifically in 3 terms of risk-adjusted return. We measure bank geographic diversification using the FDIC's annual Summary of Deposits, wherein banks report the amount of deposits at each and every branch in the U.S.. We calculate diversification measures for each banking firm across different markets, where "markets" are defined variously as states, at one extreme, to individual MSAs (Metropolitan Statistical Areas) and rural counties, at the other. Using a sample of 6532 banks with data from 1994 to 2008, i.e. starting when diversification was allowed by the Interstate Banking Act of 1994 (Riegle-Neal) until the important changes driven by the 2008 global financial crisis 1 , we estimate the relationship between geographic diversification, on the one hand, and risk, returns, risk-adjusted returns and default risk, on the other. Existing work considers the effects of geographic diversification either on the market value of listed BHCs (Deng and Elyasini, 2008, Goetz et al., 2013) , i.e. large institutions or focuses on small banks located in one state (Goetz, 2012) or small community banks (Emmons et al., 2004) . By considering the broadest possible sample of banks, our aim is to investigate the potential benefits of diversification at various size levels and multiple geographic dimensions encompassing the case of a small bank initially operating in a single county or MSA and reaching for new business only a few miles away to the largest institutions spreading across states and internationally. In contrast to micro papers that focus on distance between headquarter and branches (Deng and Elyasini, 2008) or analyze the dynamics of either intrastate branching deregulation (Goetz, 2012) or interstate bank deregulation (Goetz et al., 2013) , our aim is to account for heterogeneity in economic conditions within states at the county level and across states nationwide. Specifically, we assess how disparities in economic conditions and business cycles within or across states impact the risk-return outcomes of geographic expansion.
Our results show that for small banks, only intrastate diversification is beneficial in terms of risk-adjusted returns but that for very large institutions both intrastate and interstate expansions are rewarding. However, in all cases the relationship is hump-shaped for both intrastate and interstate diversification indicating limits for banks of all size. Moreover, while our results indicate that the average 'very large' bank has already reached its optimal diversification level, the average 'small' bank could still benefit from further geographic diversification but only 4 if it expands far beyond its local market. Higher economic disparity as measured by the dispersion in unemployment rates either across counties or states impacts the benefits of diversification. At initially low levels of diversification, moving to other markets with dissimilar economic conditions lowers the added value of diversification, but it becomes more beneficial at higher diversification levels.
The remainder of the paper is organized as follows. Section 2 relates our work to previous literature and discusses our research focus. Section 3 presents the data and section 4 our empirical model and results. Section 5 concludes.
Related literature and research focus
In our study we focus on the U.S., where there has been a distinct shift toward more interstate mergers after 1994. Such a shift followed the Riegle-Neal In the efficiency studies reviewed by Rhoades, mergers rarely lead to lower average costs, even when the merger is between banks with overlapping markets, where the potential cost savings are the largest. The early studies tend to focus on the potential cost benefits, in part because bank consultants and managers emphasize costs savings. Roughly half of the studies look at market prices, testing whether the price of the merging banks' stock increases near the merger. The other half look directly at the bank's performance, to see if cost performance actually improves following the mergers. Despite the differences in methodology, the results from both types of studies have mostly pointed negative effects; on average, the combined stock prices of the merger banks do not increase following mergers, nor does the cost performance of the merging banks improve. Performance fails to improve even when there is large degree of market overlap, or a large efficiency gap between the acquiring bank and its target. A small number of case studies of mergers suggest reasons why costs may not improve.
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Dietsch and Oung (2001) draw a similar conclusion from their study of bank mergers in France: "… market-driven merger strategies based on cost synergies do not seem to be empirically justified. On the other hand, there seems to be an underused potential for income synergies and risk diversification gains." 6 therefore it seems plausible to expect some upside for banks that are better diversified. Diversification at the bank level may also improve banks' investment decisions if diversification smoothes internal cash flows (via internal capital markets) and helps banks avoid external funding (Houston, James, and Marcus 1997).
While geographic diversification may provide some benefits, spreading across markets is not costless, of course. When opening branches in a new county or a new state, banks face learning costs due to the lack of information on this new market. These costs can be particularly high for banks which specialize in relationship lending such as community banks. As banks geographically expand and therefore become larger, collecting soft information becomes more costly as the distance between the lender and the borrower increases and the transmission of this information across the different management layers becomes more difficult. Moreover, getting wider puts distance between principals (executives and owners) and agents (management) and hence wider banks may face higher agency costs. Costs associated to geographic diversification could hence be different for banks with different business models. As discussed in Stein (2002), lending technologies based on soft information will face decreasing returns to scale but lending technologies relying on hard information can be more easily scaled up.
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Though neglected, researchers have not ignored geographic diversification entirely. In their study of listed BHCs, Demsetz and Strahan (1997) find that the largest BHCs were more diversified across census regions, and that such diversification was associated with lower stock return volatility. Assessing the effects of geographic expansion on bank efficiency with a sample of 7000 banks from 1993 to 1998, Berger and DeYoung (2001) find contrasting results. On the one hand, expansion to nearby states or regions tends to positively affect bank efficiency. But, on the other hand, they find that inefficiencies tend to increase with the distance between a bank holding company's headquarters and its subsidiaries, presumably because the managers at a faraway subsidiary have more leeway for mismanagement or shirking. Benefits of geographic expansion are therefore lower when banks move further away, and this effect is stronger for small banks (less than $100 million in assets). The negative impact of distance is also reported by Deng and Elyasiani (2008) in terms of higher diversification discount and higher risk. Using a 7 sample of 500 BHC listed banks, the authors analyze the link between geographic diversification and BHC value and risk by focusing on the distance between headquarters and branches. While increased geographic diversification enhances bank value and reduces risk, larger distance generates a diversification discount and higher risk. Hence, the diseconomies associated with distance may limit the gains from geographic diversification. Goetz et al. (2013) also find a negative relationship between geographic diversity, following interstate bank deregulation, and BHC value. According to the authors, this result could reflect agency costs; larger diversity makes it more difficult for outside investors to control insiders which allows them to extract larger private benefits from the bank. Nevertheless, by further exploring the potential benefits of technological progress in the banking industry, Berger and DeYoung (2006) highlight how these changes have facilitated the geographic expansion of U.S. banks by reducing distance-related agency costs and by improving the control of parent banks on their subsidiaries. Benefits of geographic diversification could also result from higher competition in local banking markets. As highlighted by Evanoff and Ors (2008) , geographic deregulation in the U.S. had a positive effect on bank efficiency. By increasing competition on local markets, entry of new competitors, through mergers and acquisitions, leads incumbent banks, not involved in the process, to reduce their costs and hence improve their cost efficiency. Moreover, bank diversification could also impact the risk-taking behavior of local non-diversified competitors. Indeed, Goetz (2012) highlight that bank diversification tends to increase bank risk-taking but lowers competitors' risktaking.
These papers do not explore the potential benefits of entering new markets with nonsynchronized fluctuations in economic conditions. When banks are geographically focused, they are much more exposed to changes in local economic conditions even when they hold a more diversified loan portfolio across a larger number of local customers. However, although portfolio theory would predict that geographically concentrated banks would be riskier than geographically diversified banks, there is no clear-cut empirical evidence on the vulnerability of U.S. banks' to local economic shocks. Meyer and Yeager (2001) do not find a significant link between bank performance and local economic conditions. Moreover, focusing on community banks located in a single county, Yeager (2004) does not find local economic shocks (which are independent from state or nationwide economic conditions) to systematically impair bank 8 performance. If banks are not actually affected by local economic shocks, the potential benefits of geographic diversification, particularly for community banks may be questioned. Using a technique of simulating mergers, Emmons et al. (2004) investigate the ability of small community banks (i.e. with a total assets less than $400 million USD) to reduce default risk through scale effects and geographic diversification. The authors conclude that benefits of geographic diversification for small community banks are small. As idiosyncratic risk dominates local market risk in small community banks, they could reduce failure risk through increasing size, by acquiring other banks in the same market they operate. However, for small community banks located in urban markets, benefits of geographic diversification are greater, reflecting higher heterogeneity in economic conditions across U.S. urban areas than rural areas.
The 2008 global financial crisis has renewed the debate on the potential dark side of geographic diversification through spillover effects of local economic shocks by multi-market banks. As pointed out by Morgan et al. (2004) , the extent to which geographic expansion reduces or increases the exposure to state-level economic volatility depends on whether loan demand shocks versus loan supply shocks predominate on the local market. When large loan losses occur on a local market, the presence of multi-market banks will reduce the sensitivity of the local market to such shocks. Multi-market banks could indeed maintain lending either because they have greater access to capital markets than single-market banks or because they can shift funds from their other markets. On the other hand, in the presence of demand-side shocks, such as a reduction in local borrowers' creditworthiness or a reduction in local loan demand, the behavior of multi-market banks will tend to amplify local shocks. As the perceived profitability of local lending decreases, multi-market banks will shift funds to the other markets where they operate.
Evidence of a positive effect of geographic expansion are found by Strahan (2003 ), Becker (2007 and Keeton (2009) , supporting the view that the shift to multi-market banking has reduced the overall sensitivity of bank lending to local economic shocks. However, investigating the effects of the housing market collapse in 2007 -2008 , Berrospides et al. (2013 find evidence of spillover effects of local economic shocks by multi-market banks.
Our aim is to investigate whether greater geographic diversification has been associated with higher risk-adjusted returns and to what extent banks' choices have impacted their default risk. As geographic diversification and size are different but interrelated dimensions, we 9 investigate whether the benefits of getting wider differ across bank size. We expect a positive relationship between diversification and risk-adjusted returns, but the relationship at one or the other extreme (the initial step away from mono-market banking or the giant step towards nationwide banking) is undetermined. Moreover, spreading across counties and across states is motivated by developing banking activities in locations with different economic environments and non-synchronized fluctuations in economic conditions. Disparities in local economic conditions should be beneficial and therefore taken into account when assessing the effect of geographic diversification on banks' risk-adjusted returns. We expect risk-adjusted return to be improved by intrastate geographic diversification when economic disparities within the state increase. Consequently, bank default risk might be lower if banks do not switch towards riskier strategies. We also expect the same effect for interstate diversification when economic disparities across states are higher. However, at its first stages, bank diversification is more likely to occur in adjacent counties/states with similar patterns of returns (Emmons et al. (2004) ). Consequently, the risk-return tradeoff might not be improved at the first stages of geographic diversification and the full benefits might only occur when banks reach more distant markets with less correlated economic conditions. Conversely, as argued above and supported by recent literature, the agency and learning costs induced by distance could also limit the potential benefits of moving to distant markets. The initial sample of banks covers the [1994] [1995] [1996] [1997] [1998] [1999] [2000] [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] period. It's an unbalanced panel of 10681 banks with a total of 92550 annual observations. We measure all variables at the holdingcompany level, i.e. we treat all the commercial banks affiliated with a holding company as a 10 single entity. 7 Measuring the variables at the individual bank level would ignore the diversification provided via affiliation with banks in other locations. We exclude credit card banks, wholesale banks, or other special purpose entities. Diversification may matter for such institutions, but because they do not operate deposit networks, deposit data are not a good proxy of geographic diversification. 8 We exclude BHCs that have not filed Call Reports for at least five years. To take bank mergers and acquisitions into consideration, we identify banks whose total assets have grown by more than 30% between any two consecutive years (t-1 and t) 9 and construct a dummy variable which is equal to 1 in year t and the two following years (that we consider as a transitory period) and equal to 0 elsewhere. We conduct all our estimations excluding these three-year windows because we use the time dimension to compute some of our risk measures (rolling-window standard deviations).
Data

Data and sample
Diversification measures and their trends
Geographic diversification for bank 10 i in year t, GEODIV it ,equals:
Where Deposits j measures the deposits of bank i in location j at time and Total deposits, the total deposits of bank i at time t.
The GEODIV indexes vary between 0-a BHC with all its deposits in branches in the same location-to one-a bank with its deposits spread widely across branches in (infinitely) many locations. The branch level data on deposits are from the annual Summary of Deposits collected by the Federal Deposit Insurance Corporation. Note that we are using deposits as a proxy for 7 We aggregate data for commercial banks that are affiliated with the same holding company into BHC-level measures for each "market". For commercial banks that are the holding company (i.e., the only commercial bank affiliate), the BHC and bank data are the same. 8 To identify wholesale banks, we use information reported for the purposes of the Community Reinvestment Act (CRA) that identifies whether an institution is considered a wholesale bank in the context of CRA assessments. The Home Mortgage Disclosure Act (HMDA) and CRA data are calendar year data. Here we also use year-end BHC data. Since the Summary of Deposits (SOD) data are reported for June of each year, we merger adjust these data to reflect the year-end bank and BHC-affiliates status before constructing our geographic diversification indices. 9 To identify banks involved in mergers, we follow a criterion similar to that of Stiroh and Rumble (2006) . They exclude from their sample observations for banks that have experienced a growth in total assets higher than 20% between two consecutive periods. 10 Unless otherwise noted, in the rest of the paper, we use interchangeably the words bank and BHC.
lending; deposits are not a perfect proxy for loans. Unfortunately U.S. banks do not report comprehensive information on where they lend.
11
We measure geographic diversification at two different levels of detail on location. The first and finest measure, GD1 counts individual Metropolitan Statistical Area (MSAs) and all non-MSA counties as 2600 separate entities. This measure corresponds to the "local market"
concept used in antitrust analysis and the literature on market structure and performance. The second measure, GD2, counts states as separate entities, with MSA and non-MSA counties within each state lumped together. In comparison with previous studies on geographic diversification, which either focus on the diversification behavior of listed banks (Deng and
Elyasiani (2008) and Goetz et al. (2013) or on the effect of intrastate diversification on (small) banks located in one state (Goetz (2012)), our aim is to provide a broad picture of bank geographic diversification and to investigate the effect of both intrastate and interstate diversification of U.S. banks. Comparing the relationship between each measure and risk and returns will reveal whether the gains from diversification come from spreading across states, or whether there are also gains from spreading within states as well. Table 1 .1 highlights a strong heterogeneity of geographic diversification behavior across time.
Insert Table 1 Insert Figure 1 11 Banks do report application-level data on home mortgage applications, but many home mortgages are sold in the secondary mortgage market instead of being held in the originating bank's portfolio. Banks also report census tractlevel data on small loans originated to businesses and farms. However, small banks are not required to report these data.
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A look at the whole sample of banks over the [1994] [1995] [1996] [1997] [1998] [1999] [2000] [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] period shows that on average, more than half of the banks conduct their activities in a single county and more than 90% are located in a single state.
To disentangle the effect of geographic diversification and size within relatively homogenous bank subsets, we assess the effect of geographic diversification on the risk-return tradeoff using three sub-samples of banks. We consider three types of banks: small banks, large banks and very large banks. Following the literature, small banks are those with total assets below or equal to $1 billion. Most of them are community banks, roughly defined in the literature as institutions with total assets below $1 billion and that are essentially focused on relationship lending (see DeYoung et al., 2004 for a survey on this question). 12 During the second part of the 1990s, a broad process of consolidation occurred in the U.S. banking industry during which most mergers involved two community banks or had a community bank as a target (DeYoung and Hunter, 2003) . Despite this process which lead both to an increase in average bank size 13 and to a reduction in community banks' market share, community banks still play an important role in relationship lending to small businesses. We consider two subsets for large banks. After the 2008 financial crisis the Federal Reserve has distinguished very large and systemically important institutions from other large banks with a threshold of $50 billion (FED, 2011) . We hence consider a sub-sample of large banks (total assets above $1 billion and below $50 billion) and a sub-sample of very large banks (total assets of $50 billion and above). In line with the literature on the scale benefits of consolidation which highlights rapid diseconomies before assets reach the multi-billion dollar range, we expect the benefits of intrastate and interstate geographic diversification to be different at one or the other extreme in terms of bank size.
12 As pointed out in DeYoung et al. (2004) , bank size is not the only criterion to take into account to characterize an institution as a community bank; geographic concentration (single county for the smallest or single state for the largest), range of services and ownership structure (independent and domestically-owned) have also been taken into account to define a financial institution as a community bank. 13 The number of U.S. banks with assets below $1 billion declined from 14078 in 1980 to 7631 in 2001 and their market share fell from 33.4% to 16%.
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Bank profitability and risk measures
To measure bank profitability, we use the return on assets (ROA it ) and the return on equity (ROE it ):
To measure bank risk-taking we use the standard deviation of the return on assets, (SdROA it ) and the standard deviation of the return on equity, (SdROE it ) computed on a rolling window of 3 years.
14 To measure risk-adjusted return we compute the ratio of ROA it to its standard deviation SdROA it, RaROA it and the ratio of ROE it to its standard deviation SdROE it , RaROE it :
We also consider a measure of bank default risk by computing a 3-year rolling Z-score defined as:
where EQUITY is the ratio of Total equity to Total assets; and are backward moving averages of ROA and EQUITY on a 3-year rolling window. The Z-score indicates the number of standard deviations that a bank's ROA has to fall below its expected value before equity is depleted. Thus, a higher value of Z is associated with a lower default probability.
14 The rolling windows cover for year t, year t and the previous two years.
14 In our regressions, we exclude observations below the 1 st and above the 99 th percentile of our bank profitability, risk-adjusted returns and bank risk measures to mitigate the influence of outliers. We hence end up with a panel of 6532 banks and a total of 74054 observations.
Indicators of disparities in economic conditions within/across states
To assess whether banks actually benefit from disparities in economic conditions when they spread their activities in new markets across counties and states, we construct indicators of economic disparities within and across states.
To compute these indicators, we use annual information on county-level and state-level unemployment rates. A higher dispersion in the unemployment rate within the state or across states measured at a given date is used as a proxy of higher economic disparities within the state/across states. Our measure of 'within-state' economic disparities, SdUnempSt st , is the dispersion of unemployment rates across the counties of a given state s at time t. Similarly, our measure of 'across-states' economic disparities, SdUnempCtry t , is the dispersion of unemployment rates across U.S. states at time t. The measure of dispersion we use is the standard deviation of the unemployment rate at a given date.
Interacting these indicators with the diversification variables (GD1 it *SdUnempSt st and GD2 it *SdUnempCtry t ) aims to capture the impact of larger disparities in economic conditions within and across states on the benefits of geographic diversification. We expect the benefits of geographic diversification to be higher in the presence of larger disparities. Because we do not know the composition of the bank's loan portfolio and hence the geographic location of its customers, our state-level indicator is matched with our bank-level geographic diversification measures according to the location of the bank' headquarter.
Other explanatory and control variables
Other bank-specific variables are included as control variables (CONTROL it ), to account for differences in portfolio diversification and functional diversification. Dummy variables are also included to identify the main bank loan specialization (agricultural loan, mortgage specialists, consumer-oriented…) and to distinguish some specific types of banks (banks which are part of a holding company from independent banks and agricultural lending institutions). We also take into account the specific characteristics of our sample regarding geographic diversification/concentration. Because more than half of the banks in our sample operate in a single county and more than 90% are located in a single state, we include in our estimations two dummy variables which take the value of 1 if the bank is located in a single county or a single state respectively. Apart from time effects, we also include a 15 We also run regressions from which CRED_RISK it is excluded from the set of explanatory variables. The descriptive statistics highlight a strong heterogeneity across banks in terms of geographic expansion. More than 50% of small banks are located in a single county and more than 90% operate in a single state only. Conversely, very large banks are all located in more than one state. In between, more than half of large banks are present in more than one state.
The correlation matrices among our major variables highlight a positive correlation between geographic diversification and size as one would expect (Tables 2.1 and 2 .2).
Insert Tables 2.1 and 2.2 To deal with co-linearity issues, we orthogonalize the logarithm of total assets, with each of our two geographic diversification indexes and use the residuals as our bank size proxy (SIZE). 
Econometric methodology and results
Econometric methodology
Our baseline model is as follows:
Y it is either a measure of profitability, risk-adjusted return, risk-taking or default risk of bank i at time t, GEODIV it is one of the two indicators of geographic diversification of bank i at time t (GD1 it or GD2 it ) and SIZE it is an indicator of bank size of bank i at time t. We use our bank size measure from which the impact of geographic diversification has been pulled out. Each geographic diversification index is separately included as well as its squared value; we also interact the geographic diversification index and its squared value with its corresponding (state- which rely on soft information are less extendable than those based on hard information. Hence, when expanding beyond their core market, small banks and more specifically community banks specialized in relationship lending may face higher costs than larger banks which rely on transaction-based lending technologies.
In order to assess whether the benefits of geographic diversification outweigh its costs, we estimate the marginal effect of geographic diversification i.e. the first derivative of Y it with respect to the geographic diversification index (GEODIV it ):
The value of the marginal effect of geographic diversification on Y it is computed using the average value of the geographic diversification indicator ( ) and of the disparities of economic conditions ( ).
When significant non-linear effects are captured by our estimations, we further estimate the inflection point, GEODIV*, by taking the first derivative of Y it with respect to the geographic diversification index (GEODIV it ) defined in equation (2) and equalizing it to zero:
We run the regressions using a fixed effects model and regression errors are clustered at the bank level. We first estimate a model including only the geographic diversification indicator and its squared-value and include in a second step the interaction terms between the geographic diversification index and our indicators of economic disparities. In each step, we conduct estimations on the whole sample and on our three different sub-samples (small banks, large banks and very large banks).
The estimation results are reported in Tables 3, 4 , 5 and 6. 
Geographic diversification and size
Considering the whole sample of banks (Table 3) , we first highlight a hump-shaped relationship between geographic diversification and risk-adjusted returns. Whatever its scope, geographic diversification improves the risk-return tradeoff of U.S. banks over the period under study.
At first stages of diversification, spreading across counties (GD1) or across states (GD2) allows banks to improve their risk-return tradeoff; however, when geographic diversification goes further up, this positive effect turns out to be negative. Spreading across rural and MSA counties (GD1) reduces banks' earnings volatility measured by the standard deviation of the return on assets, although only at the 10 percent significance level. As argued above, nonlinearity in the impact of geographic diversification could be explained by higher costs (agency costs and learning costs) faced by banks as they become more geographically-diversified.
Whereas geographic expansion might improve the risk/return tradeoff at the first stages of diversification, spreading across more and more different markets make it more difficult for principals (executive managers located at the headquarter and owners of the bank) to monitor agents (managers of branches located in other counties or other states). Learning costs are also higher because of the lack of information when entering in a new market (Berger and DeYoung, 2001 ). The marginal effect of geographic diversification on profitability and risk-adjusted return is positive and significant for both intrastate and interstate diversification. 18 Whatever its scope, geographic diversification is beneficial for U.S. banks over the period and, on average, U.S.
banks are below the level of diversification for which the benefits are counterbalanced by the costs.
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We then question whether the average (non-linear) benefits of geographic diversification on risk-adjusted return are impacted by differences in bank size (Table 4) . We find intrastate and interstate geographic diversification to have a different effect on risk-adjusted return and bank 18 For this specification of our baseline model including only the geographic diversification indicator and its squared value, the marginal effect and the inflection point are defined as follows:
20 risk according to bank size. Firstly, we find a hump-shaped relationship between intrastate diversification and both profitability and risk-adjusted return for small banks which further benefit from lower return's volatility, but this effect is only significant at the 10 percent level. At the other extreme, for very large banks (i.e. with total assets above $50 billion) we find both intrastate and interstate diversification to improve the risk-return tradeoff. 20 We still find a humpshaped relationship between both intrastate and interstate expansion and risk-adjusted return.
Finally, we do not find any significant effect for large banks (those with total assets ranging from $1 billion to $50 billion). While the marginal effect of intrastate diversification is positive and significant for small banks, this effect is not significant for very large banks. This result indicates that whilst intrastate expansion is still beneficial for the average small bank in our sample, the average very large bank has reached a level of geographic diversification such as the benefits of both intrastate and interstate diversification are now counterbalanced by their costs. With an average level of intrastate diversification of 0.13, small banks are well below the optimal level of diversification estimated at 0.48 and could benefit from further intrastate diversification. On the contrary, for the sub-sample of very large banks, which already show a high level of intrastate and interstate diversification (respectively 0.78 and 0.64), further expansion would not improve their risk/return tradeoff, with an estimated inflection point for intrastate diversification of 0.70 and of 0.62 for interstate diversification. Such differences in the optimal level of diversification across bank size could be explained by differences in banks' business model. For small banks specialized in relationship lending, the optimal level of geographic diversification may be smaller than for large banks specialized in transaction-based lending.
Our results clearly highlight non-linearity in the impact of geographic diversification.
Whereas at one extreme, intrastate geographic expansion positively impacts small banks' riskadjusted return and reduces their risk, at the other extreme, very large banks fully benefit from both intrastate and interstate diversification. But, in between, geographic diversification does not appear to be beneficial. Such limits in the benefits of geographic diversification for larger banks are consistent with the findings of Deng and Elyasiani (2008) who highlight a reduction in BHC value and an increase in bank risk with higher distance between headquarter and branches. 20 The effect is significant when using RaROE as a measure of risk-adjusted return.
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Similar conclusions are highlighted by Goetz et al. (2013) who show that higher geographic diversification due to interstate deregulation is associated with a reduction in BHC value.
Regarding control variables, income diversification across interest and non-interest activities improves profitability, increases bank risk (volatility of returns and default risk) and reduces risk-adjusted returns. These results are in line with those obtained for U.S. banks by Stiroh (2006) and Stiroh and Rumble (2006) . Moreover, higher diversification across different loan activities reduces bank profitability. As expected, foreign diversification reduces the volatility of returns and default risk. However, it does not impact risk-adjusted returns.
3 Geographic diversification and disparities in economic conditions within and across states
We now focus on the influence of disparities in economic conditions on the actual geographic diversification benefits by looking at the coefficients of the geographic diversification indexes interacted with the corresponding disparity indicator.
Considering first the whole sample of banks, the benefits of geographic diversification (in terms of risk-adjusted return) across rural and MSA counties (GD1) are reduced, although only at the 10 percent level, when disparities in economic conditions within states increase (GD*SdUNEMP negative and significant) (Table 5 ). However, as the level of diversification increases, we highlight a reversed effect (GD 2 *SdUNEMP positive and significant). For intrastate diversification, in the presence of higher disparities, returns on assets do not as highly benefit from diversification and such a result holds for either initially low or high levels of diversification (GD 2 *SdUNEMP not significant). The marginal effect of intrastate expansion on risk-adjusted return is positive and significant. However, when comparing this value for both specifications of our baseline model (i.e. including or not the effect of disparities of economic conditions), the effect is smaller when taking into account the influence of economic disparities.
We take our investigation further by assessing potential differences across bank size (Table 6 ). For small banks, higher disparities in economic conditions within states (between counties) or between states does not impact the relationship between geographic diversification and risk-adjusted returns. For very large banks, whatever their scope, the benefits of geographic diversification are impacted by disparities in economic conditions and these effects are non-22 linear. In the presence of larger disparities, the negative effect of expansion across states on risk (earnings volatility) is reduced (GD*SdUNEMP is positive and significant). But as the level of interstate diversification increases, this effect tends to be lower (GD 2 *SdUNEMP is significant), allowing banks to benefit from increased disparities in economic conditions across states. Riskadjusted return is negatively affected for very large banks. But, as they get more diversified which could mean that they are moving further away, risk-adjusted return is improved. However, the marginal effect is not significant.
According to our results, the relationship between geographic diversification and banks' We also consider an alternative measure of intrastate diversification that counts the individual MSAs separately, but treats all non-MSA counties as a single entity, giving us 380 entities in total. Economic fluctuations may indeed be similar in adjacent rural counties and therefore spreading that way may not yield much diversification. While we do not find any significant effect for small banks, very large banks benefit from diversification across MSA counties.
We also define other size groups for our different subsamples of banks. We isolate a group of very small banks (with total assets below $500 million) and a group of medium sized banks (with total assets between $1 billion and $10 billion). Again, our main findings remain the same.
As discussed in Goetz (2012), the decision to expand activities across counties or across states might not be strictly exogenous and therefore correlated with past and possibly current realizations of the errors term in equation (1). To deal with endogeneity issues, we estimate equation (1) using the instrumental variables method (IV). To instrument our geographic diversification measure (GD1 and GD2) and their squared value, we use the lagged values of both our geographic diversification measures and their squared values. We also use indicators which enable us to account for differences across U.S. states in intrastate and interstate branching restrictions. For our intrastate diversification indicator (GD1) we include the number of elapsed years since a state first started to remove its intrastate branching restrictions (Goetz (2012)). For our interstate diversification measure, we use the index of interstate branching restrictions computed by Rice and Strahan (2010) . Indeed, the Interstate Banking and Branching Efficiency Act contained provisions which granted states the right to erect roadblocks to branch expansion.
These differences in regulatory barriers across states could have affected bank competition and bank geographic diversification behaviors. Using this set of instruments, the results are similar to those obtained with the OLS estimator.
Conclusion
This ROA: Net income/Total assets; ROE: Net income/Total equity; SdROA is the 3-year window standard deviation of ROA ; SdROE is the 3-year window standard deviation of ROE; RaROA: ROA/SdROA; RaROE: ROE/SdROE; Z: 3-year rolling Z-score; GD1: across rural and MSA counties geographic diversification index; GD2: across states geographic diversification index; INCOME: diversification index across interest and non-interest income; FOREIGN: diversification index across domestic and foreign loans; LOAN: diversification index across major loans categories; CRED_RISK: Net charges off of loans and leases/Total loans; EQUITY: Total equity/Total assets; LIQUID_RISK: Core deposits/Total assets; TA: Total assets; Log(TA): natural logarithm of Total assets (TA); N: number of observations; n: number of banks; pi: i th percentile. SdUnempCtry: Standard deviation of unemployment rates across the states at time t; SdUnempSt: Standard deviation of unemployment rates across the counties of a given state s at time t; GROWTH: rate of growth of (real) gross domestic product of a given state s at time t. ROA: Net income/Total assets; ROE: Net income/Total equity; SdROA is the 3-year window standard deviation of ROA; SdROE is the 3-year window standard deviation of ROE; RaROA: ROA/SdROA; RaROE: ROE/SdROE; Z: 3-year rolling Z-score; GD1: across rural and MSA counties geographic diversification index; GD2: across states geographic diversification index; INCOME: diversification index across interest and non-interest income; FOREIGN: diversification index across domestic and foreign loans; LOAN: diversification index across major loans categories; CRED_RISK: Net charges off of loans and leases/Total loans; EQUITY: Total equity/Total assets; LIQUID_RISK: Core deposits/Total assets; TA: Total assets; Log(TA): natural logarithm of Total assets (TA); N: number of observations; n: number of banks; pi: i th percentile. S. banks (1994 -2008) This table reports the regression results of our baseline model from fixed-effects models using GD1 and GD2 respectively as measure of geographic diversification (GEODIV 1994 -2008) This table reports the regression results of our baseline model when including only geographic diversification index and its squared-value across three sub-samples of bank size (small banks (TA ≤ $1B); large banks ($1B < TA < $50B); very large banks (TA ≥ $50B) from fixed-effects models using GD1 and GD2 respectively as measure of geographic diversification (GEODIV Table 5 Geographic diversification and disparities in economic conditions within and across states This table reports the regression results of our baseline model from fixed-effects models using GD1 and GD2 respectively as measure of geographic diversification (GEODIV). Explained variables are ROA, SdROA, RaROA, RaROE and Z. Each measure of geographic diversification is interacted with our measure of economic disparities (SDUNEMP). GD1 measures intrastate diversification and GD2 measures interstate diversification. GD1 is interacted with our measure of economic disparities within state (SdUnempSt) and GD2 is interacted with our measure of interstate economic disparities (SdUnempCtry). Other control: other control variables presented in section 3.5. N: number of observations; n: number of banks; Marginal effect: when significant non-linear effects are captured by our estimations, the marginal effect is calculated as the first derivative of the explained variable with respect to the geographic diversification index computed using the average value of the geographic diversification index and of the economic disparities variable. R2: adjusted R squared. t statistics in parentheses, * p < 0.1, ** p < 0.05, *** p < 0.01. All other variables are defined in This table reports the regression results of our baseline model from fixed-effects models using GD1 and GD2 respectively as measure of geographic diversification (GEODIV) across different sub-sample of bank size (small banks (TA ≤ $1B); large banks ($1B < TA < $50B); very large banks (TA ≥ $50B). Explained variables are ROA, SdROA, RaROA, RaROE and Z. Each measure of geographic diversification is interacted with our measure of economic disparities (SDUNEMP). GD1 measures intrastate diversification and GD2 measures interstate diversification. GD1 is interacted with our measure of economic disparities within state (SdUnempSt) and GD2 is interacted with our measure of interstate economic disparities (SdUnempCtry). Other variables: other explanatory and control variables presented in section 3.5. N: number of observations; n: number of banks; Marginal effect: Marginal effect: when significant non-linear effects are captured by our estimations, the marginal effect is calculated as the first derivative of the explained variable with respect to the geographic diversification index computed using the average value of the geographic diversification index and of the economic disparities variable. R2: adjusted R squared. t statistics in parentheses, * p < 0.1, ** p < 0.05, *** p < 0.01. All other variables are defined in 
